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(54) cnOCOB yCTAHOBKM IU1ACTWP* B HH- 
TEPBAJC HETEPMETMMHOCTH. OBCAflHOft KO- 
JIOHHH 

(57) -HaoOpereHHe otmocmtcb x HefrreAO- 
(SusameA npot-tmneHHOCTM h npeAHaaHaMe- 
ho Ann peMOtrra o6caAHMX xojiomm m H3o- 



AHUKH 0<5BOAHKBOHXCII npOAyKTMBBMX MAQr 

tob b 3 one nep^opauMH. Ucn* - ooecne- 
t,eiDie r 3KOKOHHH MarepMana nnacmp/ . Ha 
Tpyftsx cnyacawT rHAPBBiu -me jaxe- 
pu c ynnoTWfTCJibBMWt BneweKraiaf m yc- 
TaaoBncHwufl Ma mx nnacnWb. 3areM 
Bep xKHfl Topen MMMKftro ynnoTMKTciiBMoro 
3neHenra rHAPaaraniecxoro naxepa paa- 
Hemurr kbupotmb »«HeA rpaamw MHrep- 
B ana nerepMewmocTH. AnHHy nnacrwpB 
BUMHcnawr no MareMaTMiecxoA fcopMyne, 
flpoHSBOABT sanaxepoBxy ynnaTKMTenwwx 
3neHeKTOB naxepa b KOHuewx y^acrxax 
nnacTVPB'M pacaMpetme JwacTup* no BceA 
, AAM«e nyren eosAawta MBfiuToinoro A'ame- 
\ not b ynnoTHHrenbWX 3Acmckt«x oaxepoB m 
b MewiaicepHofl bomb. Taxoc pacno/iome- 
bh€ nnacTwpB odecnewaer coxpbhmoctb, 
ero H oScbamoA xoaohhm b MirrepBane, 
ocnaoAeHHoM otbcpctmbm*. 4 hji. 



HaoOpcTeMHc otmocmtcb k He*reAo6bt- 
sameA npoMwnwcHMocTH , a mmcmmo x 
cnoco6aM peMOHra oocaAHMX xojiomm, a 
Taxme KBonai^M o6BOAHMBnBixcJi npoAyx- 
thbhmx nnacroB b aoBe r2P*opau«H. 

Uenbio M3o6peTeHHB bbabctoi o6ecne- 
se kmc 3XOMOMKH MaTepHana nnacwp?. 

Ha dwr. 1 H3o6pa*eM naxep cabo«h- 
KMft nfAPaanHMecKHA (HPC) c ycraHOBiieK- 
£m na Hen anacrwpcM b tp aHcnopTHOM 
nono*e»«M::> Ma *ir. 2 - to me, npn . 
sanaxcpoaxe cro ynnoTHHTenbuux a/tenex 
tob na miacTbipe; Ma 4wr. 3 - tcm xc^ 
np« npMxaxHMKOMueruxyMacrKOB nnacru- 
P r. k oScaAHoA koaohmc; Ma <jnr. «♦ 
to *e. npM aaeepmcMMH npnxaTM* xowe- 



bmx yiacTKOB M Ae^opMMpoBaKMM cpcAHC- 
ro ysacrxa nnacTMpx ao xacaMHX -c bhyt- 
peHHeA noBcpxMocTbw o6caAMott xoaombm. 

CnocoO ycraMOBXM nnacrupa b MMTep- 
aane He rep mcthh mo cth oCcbamoA xoaoh- 
m peanMayerca .cneAywaiM o5paBOM. 

Ha rMApaBAMiecxMA inaxep,, BX«K«a»- 

^fft BBPXHHA 1 M HHAHHft 2 yiUlOTHMTenb"" 

Hue BJieMeimi, neaw xotopuw paaMcneH 
AMMepeuuManbKbiA xnanaM 3 f ycTaHaBAM- 
"aaeTCJi MeTanAHiccxMA iuiacTWpb 4, xo- 
Topuft • flHXCMpyeTc* Ma naxepe ynopaMi 5 
k 6. PaccTOHMMe nexAV ynnoTMMTeJibKWMM 
aneMewTaKH I M 2 ycTaMaanMBaeTCX b 

33BMCHM0CTM OT AHMMM TUlBCTUpa , ^Iipe- 

A eAenMoro no 3 ajaw cm mo cth , h ooecne<*e- 
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rout nonxoro sax pun* n yonoTKHTenbUJx 
saeMKRTOji I it 2 xoku«buw yqacricaw 
• nnacrwpa, 

Anm« nnacrwpa ButtapaeTca b coot- , 
BererjMH co cneATKQeft aaaHcMMOcTwo ** 

me ArbiBa nnacrop*, m; 

1*1 auhha HBTepBana BerepNeTH«uioc-* 0 

TH OdCaAHOA KOflOHHU, MJ 

1^1** Aroma ynnoTHHTeiibHoro snenew- 



va ntflp aBOHvecjcQro naxepa, 
y.-.flun*oie b nwwnKwecKMx na- 
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xepax npn npuxaTHu xoHuesux 
> jraacrxoa nnacrwpa ,* Mllaj . 
.. 1 paccroxBHa or ycTM ckbbxhhu 
*pp Mpxsefi rpaHKnu KirrepBan a 

BCrepMBTVqHOCTM otiCBABOA XO" 

nowm t H\ W 
E * HOAynb ynpyrocTM HarepHana 
• Tpy0, bb xoropux uposo BOAHr— 

cm cnyck nnacmipn , Mlla; * 
C - OTHOBCHHa Hapy*Horo AKaneTpa * • 

k BHyrpeHHeMy Tpyo* , na koto- 

pyx rijpottSBOjDtTCji cnycx nn a ctm- 

p«r _ • 

|U - .jco3(J4wuHaHT Uyaccona MarepH- 
ana rpyO* ua xoropux npoHSBO-. 
batc* cnycx nnacrwpa- 30 
Ilaxep c nnacTMpew V cnycxaeTca^Ha 
BacocBO-KOKnpeccopBux rpyOax (ne no-. 
Kaaajai) b o6caAHy» xonoaHy 1 x HHTep- 
aairy X 0 • me rep wbthxxo en t ocnaOneKBOHy 
oraep create 8. HkxkhA ynnoTHHTenbHwA 35 
•newesT 2 ycraHaajiHBaxfT Tax, vrobu 
',tro bcpxhhA Top en Cam HanpoTRs hhxhbA . 
rpaxKnu HBTepBana 1 0 . Ddm stom pacer o- 
BBMe Meager mtkaHM ropaox Bepxiiero yn- 

. /lOTKHTCJIfcHOrO SJICMBBTa 1 h BepxneA 40 

rpauHow HBTepBana 1 0 coctbbht vemvH- 
ay a, pasHy© 2 .g'*clcffi " y^TUBajoaiyx. 
• ya/xHHCHHe nacocuo-xo*aip«ccopBUx Tpyfl 



npM ycTaHOBe BJiacivpji, CosAaxtT a naxe- 
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pa HjCttroiHoe ABBneKHe ttopaaxa 2-3 MZIa 
m a an ax ep obub awr ynnoTBMTewe an e Men- 
tu I h. 2 b kobh emtx yiacTrax nnacrwpa 
4 Ofcwr. 2). PoBwajBT AaancBie b naxe- A 
pe m 'pacawpAKJT ' ero cxaiaha y'nnoTBH- iO 
TcjibBUMi oneMeHTam I k 2 cooTBBTCTBy— 
lomne xoimeBue yiacrxx hn acTupx 
(4m r. 3). nocne qero oTxpuBaerce ah*- 
<t>epeHiuia/jMa>** xnanau 3 0 npeABapHrenb- 
ho HacTpoeuKMA na ianaimoe AaaneHHe , 55 
h paooqeA at'AxocTbx* paaaHpHxrr cpeAHxao 
iacTi* nnacrwpH, A sane me b naxepe no- 
BbisaiOT ao pacMeTRoro ? 4 r cdccnewBaw- 
ruero npHxaTMe KOKueuwx yqacTXOB ruiae* 



Tupn AaaneHMeM npH jtom cpeABaa 
sacTb finacTbfpa b Hfrrepaane l € fle<top- 
MtpyeTC* pacsertaiiM AaaneHHtM . 
AO xacAHH* c BHyTpeHKeA AoaepxHocTb» 
06 c ram oft xonoHHU Ana hcxjix^bkhh Happy- 
Sox Ha HHTCpBa/i 1 0 «Hr, A), fl npoqec- 
ce yirraHOBKM nnacrupb 4 BHecTe c naxe- 
pOH nfepeMemaerca oTHocHtenbHo HBTep- 
Bana i 0 OOCBAHOH KOnOKHbl B3 BCJlHSHHy 

a/2, ho onaroAapa Bia0opy a/oihm jxnap- 
Twpa k coot BercTByToci eft ero opneHTanHH 
nepeA ycraHOBKOfl oTHocHTeJibHo khxhcA 
rpaHHow BHTcpsana lj f xoHAeBtaie yuacr- 
kh nnacTupx, npHxarwe x oOcbahoA xo- . 
noKBe, OynyT HaxpAHTbca bbc HBTepBana 
1 6 B*a paaHOM paccroxHHH a/Z or coot-: 
BereTByxanix ero rpauKA* taxoe paeoono- 
xeHHe nnacTbipB oOecnewT coxpanaocr.b 
ero HjoCcaAHoft xonoHKbi b* HKrepsan^,* 
ocnafineHHOH otb cpcth bmh • 

♦ op M y. n a u 3 0 0 p e h a 
CnocoO ycTBHOBKH nnacTif^B ^ MHTep— 
Bane He rep mbth iho cth oOcbahoA xonon- 
Bu f 3xnx)Hax«xHA cnycx Ha rpyOax r«A* 
paamfiecxHx naxepoa c ynhoTHHTehbHU- 
mi BneMearaMi k ycraHOBneHHoro na hhx 
nnacTHpa f aanaxepoBxy ynnoTHHTenbuux 
sneMBHTOB naxepa b. koBxieBux y^acrxax 
nnacrwpa h pacoHpeBKe nnacnipa no 

BCeft AnHHe' nyTBH C03ABHHX H3 GtJTOHHOrO 

AaineHua b ynnoTHHTehbHUX sneHentax 
naxepoa h b Hexnaxepnoa 30He 9 o T Ji if- 

q'a » E% H ft C.B TBM, JtT0 9 -C ABJIbK* 

oGecneMeKHA 3koho»«ih MaTepnana nnacnt- 
pa, nocne cnycx*. nnacTujpji Bepxtaia to- 
pen BuxHe'ro ynnoTRUTeJibHoro ane>ieHTa -\ 
ruAPaBrntneexoro naxepa paaMeqawr na^ 
npoTHB RKXBeA ' rpajBoibi. HHTepaana hb- 
repMeTHWHocTH , a ARHHy nnacrapa budh- 
paxtT b cboTBeTCTBHH 00 cneAyxaieft 3BBH- 

CHMOCtbn 

tW4^>a" 

tab t - ArtMHa nnacrwpa 9 m; ' 

\ 4 - aah Ha HurepBana HerepMeTHtt- 

HO CTH O0CBAHOA KOJXOHKbl 9 M t 

1 u..^ - AnHHa ynnoTHHTeribHoro sneMeirr 
* ti rHAPaBnu«iecKdro naxepa, m; 
• P - AaaneHHe b rHApaanHMecxHX na- . 
xepax npH npnxaTHH xoKueabix B 
ytiacTKOB nnacTtapa, Mlla; 
1 - paccTOHHue ot ycrba cxBaxMHu 
AO sepxHeft rpaHHObi HHTepeana 
HerepMetHMHocTM oOcaAHoA xo- 
jioH»>t» m; 
E - Monyns ynpyrocTH Marepwana 



^!f e HVy * Horo W««tp« x "~J4»««h«ht n yaC co« a H„epH« 

• 5 cnyat wjtcnipn, 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 
(19)SU (11)1601330 A1 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

V- e-(c-i)J' 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

, , P ressure in the hydraulic packers while squeezing the tenninal portions of the 

patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered 
The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval 7 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

P/(l-2u) 

is the quantity a, equal to 2 - ^ taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig 2) The 
pressure m the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated />, 
ensuring that the tenninal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /<> at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened b 
holes. 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

lo is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 



Claim 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 

[see Russian original for figure] [see Russian original for figure] 

/p.e. 



h 

/p.e. 



Fi s- 1 

Fig. 2 
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[see Russian original for figure] 



[see Russian original for figure] 
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